Embryonic zebrafish primary cell culture for transfection and live cellular and subcellular imaging.
Although having great potential for live cell imaging to address numerous cell biological questions with high spatial and temporal resolution, primary cell cultures of zebrafish embryos are not widely used. We present an easy-to-use protocol for preparing primary cell cultures of 2 dpf zebrafish embryos allowing for live cell imaging of fully differentiated cells such as neurons and myocytes. We demonstrate that different cell types can be identified by morphology and expression of transgenic cell type-specific fluorescent reporters and that fluorescent cells can be sorted by flow cytometry to prepare an enriched culture. To facilitate subcellular imaging in live primary cells, we successfully tested a selection of fluorescent vital dyes. Most importantly, we demonstrate that zebrafish primary cells can be transfected efficiently with expression constructs allowing for visualizing subcellular structures with fluorescent marker proteins for time lapse imaging. We propose zebrafish primary cell culture as a versatile tool to address cell biological questions in combination with a powerful in vivo model.